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Executive Summary 
This paleontological resource assessment was prepared for the Kearny Mesa Community Plan Update. The 
approximately 4,420 acre Kearny Mesa Community Plan Area (Project Area) is located in the central portion of the 
City of San Diego, San Diego County, California, and is bordered to the west by Interstate 805, to the north by State 
Route 52, to the east by Interstate 15, and to the south by primarily residential developments within the Serra 
Mesa Community Plan Area. The City of San Diego's update to the Kearny Mesa Community Plan will provide a 
roadmap with a 20-year timeline to address housing demand, industrial and business growth, infrastructure needs, 
and climate change. 

The paleontological resource assessment identifies and summarizes existing paleontological resource data in the 
vicinity of the Project Area, classifies and discusses the significance of these resources, evaluates and summarizes 
future development-related construction activities that may impact paleontological resources, and outlines 
mitigation measures to reduce these development-related impacts to paleontological resources to less than 
significant levels. The report includes the results of an institutional records search and a pedestrian survey. 

The Project Area is underlain by several geologic units, including artificial fill (Recent); Holocene-age alluvial flood 
plain deposits (generally less than 11,000 years old); Pleistocene-age alluvial flood plain deposits (approximately 
500,000 to 11,000 years old); the early to middle Pleistocene-age, marine to paralic Lindavista Formation (1.5 to 
0.5 million years old); the Eocene-age, open marine Mission Valley Formation (approximately 43 million years old); 
the Eocene-age, alluvial fan and nearshore marine Stadium Conglomerate (approximately 44 to 42 million years 
old), the Eocene-age, fluvial and estuarine Friars Formation (approximately 47 to 46 million years old), and the 
Eocene-age, open marine Scripps Formation (approximately 47 million years old), as mapped by Kennedy and Tan 
(2008). This general sequence of strata was confirmed during the pedestrian survey. The records search results 
indicate that there are 52 known fossil collection localities that lie within the Project Area, and an additional 32 
localities within a 1-mile radius of the Project Area. The known localities are from the Lindavista Formation, 
Mission Valley Formation, Stadium Conglomerate, Friars Formation, and Scripps Formation. 

A paleontological potential rating was assigned to each geologic unit based on the records search findings, surficial 
geology observed during the pedestrian survey, and the results of previous paleontological mitigation programs 
carried out in the Project Area. The Mission Valley Formation, Stadium Conglomerate, Friars Formation, and 
Scripps Formation are assigned a high paleontological potential, Pleistocene alluvial flood plain deposits and the 
Lindavista Formation are assigned a moderate paleontological potential, Holocene alluvial flood plain deposits are 
assigned a low paleontological potential, and artificial fill is assigned no paleontological potential. 

Typically, only development requiring earthwork has the potential to impact paleontological resources, and only 
impacts to geologic units with high or moderate paleontological potential ratings are considered to be significant 
and require mitigation. Based on these factors, development across nearly all parts of the Project Area will require 
mitigation, with the exception of shallow excavation into: areas that were previously developed and are underlain 
by extensive volumes of documented or undocumented artificial fill, and surficial fluvial and colluvial deposits 
exposed along the floors of Murphy Canyon and San Clemente Canyon. 

Included as part of the paleontological resource assessment are suggested future mitigation measures that may be 
implemented for specific projects prior to the start of construction (i.e., contracting a Qualified Project 
Paleontologist, attendance of the Qualified Project Paleontologist at pre-construction meetings, paleontological 
resource training provided for earth excavation personnel), during construction (i.e., paleontological monitoring of 
excavations into deposits of high or moderate paleontological potential, salvage of discovered fossils), and post-
construction (i.e., preparation and curation of any salvaged fossils, completion of final paleontological mitigation 
report). Implementing the suggested mitigation measures will reduce any potential development-related impacts 
to paleontological resources to less than significant levels.  
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1.0 Introduction  

1.1 Project Description  
This technical report provides an assessment of paleontological resources for the Kearny Mesa 

Community Plan Update. The approximately 4,420 acre Kearny Mesa Community Plan Area (Project 

Area) is located in the central portion of the City of San Diego, San Diego County, California, and is 

bounded to the west by Interstate 805 (I-805), to the north by State Route 52 (SR-52), to the east by 

Interstate 15 (I-15), and to the south by primarily residential and recreational developments within the 

Serra Mesa Community Plan Area (Figure 1). The adjacent community plan areas of Clairemont Mesa, 

Lindavista, Serra Mesa, and Tierrasanta border Kearny Mesa to the west, south, and east, respectively, 

while Marine Corps Air Station Miramar lies to its north (Figure 2). 

Existing land use within the Kearny Mesa Community Plan Area is dominated by industrial facilities (over 

1,000 acres, including industrial park, light industrial, and warehousing), transportation (960 acres, 

including road rights-of-way), the Montgomery-Gibbs Executive Airport (500 acres), commercial facilities 

(490 acres, including commercial, office, shopping centers, and retail/dining), and recreational 

facilities/open space (nearly 470 acres, including parks, recreation centers, naturalized slope and canyon 

areas in the east, and sensitive habitat areas in the north along SR-52). Current residential land use is 

limited to 195 acres. The remaining land uses consist of office facilities (363 acres), government and 

community facilities (168 acres), communication/utilities (69 acres), schools/educational facilities (44 

acres), parking lots (35 acres), health care facilities (27 acres), and mixed use development (8 acres). The 

remaining 79 acres are vacant or undeveloped. 

The City of San Diego is preparing an update to the Kearny Mesa Community Plan with a 20-year 

timeline to address housing demands, industrial and business growth, infrastructure needs, and climate 

change. Specifically, the plan will outline a roadmap for the Kearny Mesa Community to: 

¶ adjust to changing demographics and population growth within the community that have 

increased the need for residential and mixed-use development; 

¶ maintain and expand the community's role as a job center while accommodating quality of life 

considerations during future industrial development; 

¶ improve mobility and increase transportation options for a growing population of residents and 

workers; and 

¶ create community-specific policies and recommended actions to adhere to the recently-adopted 

Climate Action Plan, which calls for a 50% reduction in greenhouse gas emissions in the City of 

San Diego by 2035. 

Within Kearny Mesa, the supplemental New Century Center Master Plan was adopted to allow 

development of the former General Dynamics property, a 242-acre mixed-use retail, commercial, and 

industrial business park, and residential development area south of Clairemont Mesa Boulevard and 

north of Tech Way, between Ruffin Road and SR-163. In addition, the supplemental Stonecrest Specific 

Plan was adopted to develop the former Fenton Quarry site, a 318-acre primarily residential community 

located south of Aero Drive, west of I-15, and north of Friars Road. 

Kearny Mesa is also home to the Montgomery-Gibbs Executive Airport, which occupies more than 11% 

of the community footprint and is receiving its own master plan update within the City of San Diego 



 

Kearny Mesa Community Plan Update ς Paleontological Resource Assessment  2 

Airports Division. Future development plans for the surrounding areas within Kearny Mesa will need to 

be compatible with the updated airport master plan. 

1.2 SDNHM Scope of Work  
For the Project, the San Diego Natural History Museum (SDNHM) was contracted to complete a 

paleontological resource assessment, including a paleontological records search and literature review, 

and a pedestrian survey of the Project Area. The resource assessment is intended to identify and 

summarize existing paleontological resource data in the vicinity of the Project Area, classify and discuss 

the significance of these resources, determine whether future development within the Project Area will 

impact paleontological resources, and outline suggested mitigation measures to reduce any potential 

development-related impacts to paleontological resources to less than significant levels. 

This report was prepared by Katie M. McComas and Thomas A. Deméré of the Department of 

PaleoServices, SDNHM. 

1.3 Definition of Paleontological Resources  
As defined here, paleontological resources (i.e., fossils) are the buried remains and/or traces of 

prehistoric organisms (i.e., animals, plants, and microbes). Body fossils such as bones, teeth, shells, 

leaves, and wood, as well as trace fossils such as tracks, trails, burrows, and footprints, are found in 

geologic units composed of the sediments that originally buried them. The primary factor determining 

ǿƘŜǘƘŜǊ ŀƴ ƻōƧŜŎǘ ƛǎ ŀ Ŧƻǎǎƛƭ ƛǎ ƴƻǘ Ƙƻǿ ǘƘŜ ƻǊƎŀƴƛŎ ǊŜƳŀƛƴ ƻǊ ǘǊŀŎŜ ƛǎ ǇǊŜǎŜǊǾŜŘ όŜΦƎΦΣ άǇŜǘǊƛŦƛŜŘέύΣ but 

rather the age of the organic remain or trace. Although it is typically assumed that fossils must be older 

than approximately 11,000 years (i.e., the generally accepted end of the last glacial period of the 

Pleistocene Epoch), organic remains of early Holocene age can also be considered to represent fossils 

because they are part of the record of past life. 

Fossils are considered important scientific and educational resources because they serve as direct and 

indirect evidence of prehistoric life and are used to understand the history of life on Earth, the nature of 

past environments and climates, the membership and structure of ancient ecosystems, and the patterns 

and processes of organic evolution and extinction. In addition, fossils are considered to be non-

renewable resources because typically the organisms they represent no longer exist. Once destroyed, a 

particular fossil can never be replaced. And finally, for the purposes of this report, paleontological 

resources can be thought of as including not only the actual fossil remains and traces, but also the fossil 

collecting localities and the geologic units containing those localities. 

1.4 Regulatory Framework  
As discussed above, paleontological resources are scientifically and educationally significant 

nonrenewable resources, and as such are protected under federal, state, and local laws, regulations, and 

ordinances. The Project is located within the City of San Diego, San Diego County, California. Therefore, 

state and local laws, ordinances, and regulations are applicable to the Project. 

1.4.1 State 

Notable state legislative protection for paleontological resources includes the California Environmental 

Quality Act and the Public Resources Code. 
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The California Environmental Quality Act (CEQA, Public Resources Code Section 21000 et seq.) protects 

paleontological resources on both state and private lands in California. This act requires the 

identification of environmental impacts of a Project, the determination of significance of the impacts, 

and the identification of alternative and/or mitigation measures to reduce adverse environmental 

impacts. The Guidelines for the Implementation of CEQA (Title 14, Chapter 3, California Code of 

Regulations: 15000 et seq.) outlines these necessary procedures for complying with CEQA. 

Paleontological resources are specifically included as a question in the CEQA Environmental Checklist 

ό{ŜŎǘƛƻƴ мрлноΣ !ǇǇŜƴŘƛȄ DύΥ ά²ƛƭƭ ǘƘŜ ǇǊƻǇƻǎŜŘ ǇǊƻƧŜŎǘ ŘƛǊŜŎǘƭȅ ƻǊ ƛƴŘƛǊŜŎǘƭȅ ŘŜǎǘroy a unique 

ǇŀƭŜƻƴǘƻƭƻƎƛŎŀƭ ǊŜǎƻǳǊŎŜ ƻǊ ǎƛǘŜ ƻǊ ǳƴƛǉǳŜ ƎŜƻƭƻƎƛŎ ŦŜŀǘǳǊŜΦέ !ƭǎƻ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǇŀƭŜƻƴǘƻƭƻƎƛŎŀƭ ǊŜǎƻǳǊŎŜǎ 

ƛǎ ǘƘŜ ŎƘŜŎƪƭƛǎǘ ǉǳŜǎǘƛƻƴΥ ά5ƻŜǎ ǘƘŜ ǇǊƻƧŜŎǘ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻΧ ŜƭƛƳƛƴŀǘŜ ƛƳǇƻǊǘŀƴǘ ŜȄŀƳǇƭŜǎ ƻŦ 

major periods of California history or pre-ƘƛǎǘƻǊȅΦέ 

Other state requirements for paleontological resource management are included in the Public Resources 

Code (Chapter 1.7), Sections 5097.5 and 30244. These statutes prohibit the removal of any 

paleontological site or feature on public lands without permission of the jurisdictional agency, defines 

the removal of paleontological sites or features as a misdemeanor, and requires reasonable mitigation 

of adverse impacts to paleontological resources from developments on public (state) lands. 

1.4.2 Local 

The County of San Diego primarily addresses management of paleontological resources through CEQA. 

Lƴ ŀŘŘƛǘƛƻƴΣ {ŜŎǘƛƻƴ утΦпол ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ DǊŀŘƛƴƎ hǊŘƛƴŀƴŎŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ŜǎǘŀōƭƛǎƘŜǎ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ǘƘŜ 

mitigation of potential impacts to paleontological resources during earthwork operations. Detailed 

guidelines for determining significance and mitigation procedures for paleontological resources are 

ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ƻǳƴǘȅΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ tǳōƭƛŎ ²ƻǊƪǎ ό{ǘŜǇƘŜƴǎƻƴ Ŝǘ ŀƭΦΣ нллфύΦ 

The City of San Diego has developed specific guidelines for the implementation of CEQA regarding the 

ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǇŀƭŜƻƴǘƻƭƻƎƛŎŀƭ ǊŜǎƻǳǊŎŜǎ ǿƛǘƘƛƴ ǘƘŜ /ƛǘȅΩǎ ōƻǳƴŘŀǊƛŜǎ ό/ƛǘȅ ƻŦ {ŀƴ 5ƛŜƎƻΣ нлммύΦ 

Specifically, the City provides Initial Study Questions and Significance Thresholds to determine whether 

a proposed project will significantly impact paleontological resources. If it is determined that a project 

may impact paleontological resources, the City provides guidelines for the mitigation of these impacts, 

most commonly through implementation of a monitoring program. 



 

Kearny Mesa Community Plan Update ς Paleontological Resource Assessment  4 

 

Figure 1.  Vicinity map of western San Diego County showing the location of the Kearny Mesa 
Community Plan Area. 
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2.0 Methods 

2.1 Paleontological Records  Search and Literature Review  
A paleontological records search was conducted at the SDNHM in order to determine if any documented 

fossil collection localities occur within or immediately surrounding the Project Area. The records search 

involved examination of the SDNHM paleontological database for any records of known fossil collection 

localities within a 1-mile radius of the Project Area. 

Additionally, a review was conducted of relevant published geologic maps (e.g., Kennedy and Tan, 

2008), published geological and paleontological reports (e.g., Kennedy and Moore, 1971; Walsh et al., 

1996), and other relevant literature (e.g., geologic field trip guidebooks and unpublished paleontological 

mitigation reports). This approach was followed in recognition of the direct relationship between 

paleontological resources and the geologic formations within which they are entombed. Knowing the 

geologic history of a particular area and the fossil productivity of geologic formations that occur in that 

area, it is possible to predict where fossils will or will not be encountered. 

2.2 Pedestrian  Survey  
A pedestrian survey was conducted on May 8, 2018 by SDNHM Department of PaleoServices personnel 

to confirm the mapped geology, to field check the results of the literature and records searches, and to 

determine the paleontological potential of strata present in the vicinity of the Project site. The 

pedestrian survey involved inspection of available exposures of sedimentary rocks in order to collect 

stratigraphic data (e.g., bedding type, thickness, geologic contacts), lithologic descriptions of strata (e.g., 

color, sorting of grains, texture, sedimentary structures, and grain size of sedimentary rocks), and 

prospect for any fossil remains present at the surface. The field paleontologists were equipped with 

standard field equipment (e.g., rock hammer, camera, hand lens, tape measure), and a Garmin 

Handheld GPS unit. 

The pedestrian survey primarily focused on portions of the Project Area that were expected to contain 

vertical exposures of native geologic units. These areas were generally restricted to natural slopes along 

Murphy and San Clemente canyons and their tributary drainages, manmade slopes related to previous 

development along Murphy Canyon, and road cuts for major roadways (I-15, I-805, SR-163, and SR-52). 

Some areas of exposure were inaccessible due to the presence of physical barriers (e.g., fencing, high 

retaining walls) or safety concerns (e.g., high speed traffic along major roadways). These outcrops were 

characterized and photographed from a distance, but lithologic details could not be described. 

2.3 Evaluation of Paleontological Potential  
Procedures for evaluating the paleontological potential (or sensitivity) of a given project site involve 

assigning ranks to individual geologic rock units based on the relative abundance of vertebrate fossils or 

scientifically significant invertebrate or plant fossils they contain (e.g., Bureau of Land Management, 

2007, 2016; Society of Vertebrate Paleontology [SVP], 2010). Following the City of San Diego 

paleontological guidelines (2011), a four-tiered scale is used here that assigns each geologic unit within 

the Project Area a High Potential, Moderate Potential, Low Potential, or No Potential rating. An 

expanded description of each potential rating is outlined below. 
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2.3.1 High Potential  

High potential is assigned to geologic units known to have produced, or are likely to produce, significant 

vertebrate, invertebrate, or paleobotanical remains. High potential geologic units may contain fossil 

materials that are rare, well-preserved, critical for stratigraphic or paleoenvironmental interpretation, 

and/or provide important information about the paleobiology and evolutionary history (phylogeny) of 

animal and plant groups. 

2.3.2 Moderate Potential  

Moderate potential is assigned to geologic units known to contain paleontological localities with fossil 

material that is poorly preserved, common elsewhere, or stratigraphically unimportant. The moderate 

potential category is also applied to geologic units that are judged to have a strong, but unproven, 

potential for producing important fossil remains. 

2.3.3 Low Potential  

Low potential is assigned to geologic units that, based on their relatively young age and/or high-energy 

depositional history, are judged unlikely to produce important fossil remains. Typically, low potential 

units produce fossil remains in low abundance, or only produce common/widespread invertebrate 

fossils whose taphonomy, phylogeny, and ecology is already well understood. 

2.3.4 No Potential 

Geologic units with no potential are either entirely igneous in origin and therefore do not contain fossil 

remains, or are moderately to highly metamorphosed and thus any contained fossil remains have been 

destroyed. Artificial fill materials also have no potential, because the stratigraphic and geologic context 

of any contained organic remains (i.e., fossils) has been lost. 

2.4 Paleontological Impact Analysis  
Direct impacts to paleontological resources occur when earthwork activities, such as mass grading, 

augering, and trenching, cut into the geologic units in which fossils are preserved and physically destroy 

the fossil remains. As such, only earthwork activities that will disturb potentially fossil-bearing 

sedimentary rocks (i.e., those rated with a high or moderate paleontological potential) have the 

potential to significantly impact paleontological resources. Paleontological mitigation typically is 

recommended as a means to reduce any negative impacts to paleontological resources to less than 

significant levels, though avoidance of paleontological resources may sometimes be a feasible 

alternative. 

The purpose of the impact analysis is to determine whether future development in the Project Area may 

involve earthwork that would disturb potentially fossil-bearing sedimentary rocks. The paleontological 

impact analysis involved examination of potential earthwork operations that may occur during future 

development, and comparison with geological and paleontological data gathered during the records and 

literature searches, as well as the surficial conditions observed during the pedestrian survey.  
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3.0 Regional Geologic al Setting 
The Kearny Mesa Community Plan Area is located within the coastal plain of San Diego County, which 

lies at the western edge of the Peninsular Ranges Geomorphic Province of California. Along the coastal 

plain, crystalline basement rocks of the Jurassic- to Cretaceous-age Santiago Peak Volcanics and the 

Cretaceous-age Peninsular RaƴƎŜǎ .ŀǘƘƻƭƛǘƘ ŀǊŜ ƴƻƴŎƻƴŦƻǊƳŀōƭȅ ƻǾŜǊƭŀƛƴ ōȅ ŀ άƭŀȅŜǊ ŎŀƪŜέ ǎŜǉǳŜƴŎŜ ƻŦ 

sedimentary strata of late Cretaceous, Eocene, Oligocene, Miocene, Pliocene, and/or Pleistocene age 

(Givens and Kennedy, 1979; Hanna, 1926; Kennedy, 1975; Kennedy and Moore, 1971; Kennedy and 

Peterson, 1975; Peterson and Kennedy, 1974; Walsh and Deméré, 1991). Kennedy and Moore (1971) 

divided the Eocene portion of this sequence into the early middle Eocene-age La Jolla Group and the late 

middle Eocene-age Poway Group, which together include nine geologic units or formations. 

Together the La Jolla Group and Poway Group represent a series of intertonguing marine and terrestrial 

geologic units that accumulated in or adjacent to a large depositional basin (the San Diego Embayment) 

that spanned a relatively short geographic distance from east to west. This depositional basin was 

actively accumulating sediments over a period of approximately 10 million years (50 to 40 million years 

ago). A large river system occupied the eastern portion of the embayment, and, to the west, these 

alluvial and fluvial paleoenvironments mixed with nearshore marine paleoenvironments in a river-

dominated, braid delta. Farther west were paralic, continental shelf, slope, and submarine canyon 

paleoenvironments. The Project Area lies within the central portion of this Eocene depositional basin, 

and is directly underlain by strata of the Poway Group (Mission Valley Formation, and Stadium 

Conglomerate) and La Jolla Group (Friars Formation and Scripps Formation). 

Following deposition of the Eocene strata, the geologic record for the region encompassing the Project 

Area is marked by a prolonged gap that lasted until the Pleistocene, approximately 40 million years 

later. Any strata that may have accumulated during this interval was subsequently removed by erosion. 

During the Pleistocene, dramatic changes in global sea level, combined with regional uplift, created the 

flat mesas and deep valleys characteristic of the San Diego region today. During periods of high sea 

level, marine transgressions (coastal flooding) led to wave-erosion of planar marine abrasion platforms 

(ancient seafloors) into the soft Eocene rocks, and subsequent deposition of shallow marine and 

nonmarine sediments by prograding deltas from the east (the Lindavista Formation). During periods of 

low sea level, marine regressions resulted in the carving out of deep river valleys (e.g., Murphy Canyon, 

San Clemente Canyon) by the prehistoric rivers and streams of San Diego County. Subsequent marine 

transgressions caused flooding of the ancient river valleys and the formation of estuaries and small bays, 

which were eventually filled in by alluvium transported from the east by local rivers and streams. The 

repetition of sea level rise and fall, combined with localized uplift, led to the formation of the elevated 

marine terraces (mesas) observed west of I-15, and the localized patches of old alluvial flood plain 

deposits now exposed along Mission Valley. 

A final marine transgression at the beginning of the Holocene followed by stabilization of sea level 

during the late Holocene led to the formation of the modern alluvial flood plains observed in the central 

portions of the river valleys in the Project Area. 
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3.1 Discrepancies with Published Geologic Mapping  
Paleontological fieldwork (including mitigation programs) and research by the SDNHM over the past 30 

years have compiled a rich record of the geology, stratigraphy, and paleontology of western San Diego 

County, which, taken together, suggests that the Eocene stratigraphic record is more complex than 

originally described in the simple transgressive-regressive depositional model of Kennedy and Moore 

(1971) and the mapping of Kennedy and Tan (2008). Mammalian fossils are particularly useful when 

considering the mapping of Eocene strata, because such fossils provide the relative age control 

necessary for differentiating between geologic units (e.g., Walsh, 1996; Walsh et al., 1996). 

Within the Project Area, in the vicinity of Clairemont Mesa Boulevard and northward, mammalian fossils 

recovered from conglomeratic deposits mapped as the Stadium Conglomerate suggest that these 

deposits are actually older, and are likely referable to the conglomerate tongue of the Friars Formation, 

as described by Walsh et al. (1996). Figure 3 shows the revised stratigraphy for the Eocene sedimentary 

rocks along the eastern margin of the Project Area, as exposed within Murphy Canyon. 

It is noteworthy that both the Stadium Conglomerate and Friars Formation are known to possess a high 

paleontological potential, and thus the mapping discrepancies described above are not a critical point 

for the purposes of paleontological resource management. However, the following discussions of 

specific geologic units in this report will utilize the revised Eocene stratigraphy of Walsh et al. (1996). 

Note, in contrast, that Figure 4 and Appendix 2 utilize the original Eocene mapping of Kennedy (1975), 

and the revised Quaternary mapping of Kennedy and Tan (2008). 

 

Figure 3. Geologic cross section of the west wall of Murphy Canyon between Friars Road in the south 
and SR-52 in the north, from Walsh et al. (1996). Geologic units are (from oldest to youngest): 
Scripps Formation (Esc); lower tongue (Ef-lt), conglomerate tongue (Ef-cg), and upper tongue 
(Ef-ut) of the Friars Formation; lower (Est-a) and upper (Est-b) members of the Stadium 
Conglomerate; Mission Valley Formation (Emv); and Lindavista Formation (Qlv). SDSNH fossil 
collection localities are indicated by black dots, and the numbers correspond to the localities 
listed in Appendix 1 and mapped in Appendix 2 (with the exception of University of California 
Museum of Paleontology locality V-6888). 
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